This study analyses the effects of trade facilitation on Chilean exports in 2006-2014. It reviews evidence and studies on trade facilitation and its effects, mainly in South America; and it analyses Chile's export basket. An extended gravity model is then estimated for Chile's bilateral trade flow with 89 countries, to measure the effect of trade facilitation during the period analysed. The estimation is performed using static panel data with fixed, random and dynamic effects. The key results show that the estimation that best describes Chile's export behaviour is that which uses static panel data with random and dynamic effects and two lags of the dependent variable (exports). They show that per-container export costs have a negative effect on this trade flow.
I. Introduction
A successful trade liberalization or integration process is founded on a country's capacity to move goods across borders reliably, quickly and at low cost. Although the cost of land, air or maritime transport, together with tariffs or customs procedures and logistic services, do not change the theoretical foundations of comparative advantage or the benefits of international trade, they can distort the movement of goods or services and influence the direction of trade, the terms of trade, agreements between countries and global competitiveness. Accordingly, transaction costs may differ according to efficiency, exporter integrity, and the public and private entities that participate in the export-import operation (OECD, 2003) . Jaén (2010) argues that efficient transport and logistic services have emerged as strategic elements of trade facilitation in explaining market access: "Trade facilitation means providing a more predictable, secure and efficient international trading environment, through the simplification, standardization and harmonization of administrative formalities" (Jaén, 2010, p. 108) . Helble, Shepherd and Wilson (2007) add that the gains of greater predictability obtained from trade facilitation can be perceived in terms of falling trade costs and increasing domestic gains.
A variety of studies recognize that trade facilitation measures, including logistics systems in general, have a positive effect on countries' trade flows and, hence, on their productivity (Batra, Kaufmann and Stone, 2003; Wilson, Man and Otsuki, 2003; Engman, 2005; Nordas and others, 2006; Wilson, 2007; Jean-François and others, 2007; Echeverría, 2007; Hummels, 2007; Iwanow and Kirkpatrick, 2007; Martínez-Zarzoso and Márquez-Ramos, 2008; Servín, 2008; Castro, 2010; Djankov, Freund and Pham, 2010; Portugal-Pérez and Wilson, 2012; Moïsé and Sorescu, 2013; Cordero, 2014; Jordaan, 2014; Sant'Anna and De Souza, 2014; Zaki, 2015) . Djankov, Freund and Pham (2010) estimated that an additional day's pre-shipment delay would reduce trade by at least 1%. The Organization for Economic Cooperation and Development (OECD) (Wilson, 2007) notes that countries with lower transaction costs have experienced a larger increase in their gross domestic product (GDP) resulting from an increase in their manufactured exports. Moreover, small reductions in transaction costs significantly increase trade flows. Jean-François and others (2007) concur with this and suggest that developing countries can benefit more from world trade by applying trade facilitation measures and logistics systems; and they recommend upgrading transport infrastructure and implementing information technologies in customs. A study by Iwanow and Kirkpatrick (2007) concludes that a 10% increase in trade facilitation would boost exports by about 5%. Martínez-Zarzoso and Márquez-Ramos (2008) note that trade flows can be increased by reducing transport costs and the number of days needed to conduct trade. Moïsé and Sorescu (2013) find that supplying trade information, simplifying and harmonizing documentation and automating procedures has a major impact on the volumes and costs of a country's trade. Jordaan (2014) , in a study focused on South Africa, concludes that improving the customs environment of the importing country provides greater gains in terms of increased trade flows, followed by improvements to the regulatory environment and national infrastructure. Sant'Anna and De Souza (2014) analyse Brazilian foreign trade and confirm that, if trade facilitation increases, so do Brazilian exports. Zaki (2015) shows that a multitude of trade facilitation variables, including the Internet, bureaucracy and corruption, affect import and export transaction times, and conclude that trade facilitation and liberalization are complements rather than substitutes.
In view of the evidence, Moreira and others (2013) consider it worrying that policymakers and researchers in Latin America do not consider the distributive dimension of trade costs arising from trade facilitation. Given the foregoing and the interest in analysing Chilean foreign trade in the global and specific context of trade costs, this study aims to analyse the effects of trade facilitation on Chilean exports between 2006 and 2014.
To that end, the evidence and studies on trade facilitation and its effects in South America will be reviewed, and Chile's export patterns will be analysed, to gain an understanding of the current reality and the opportunities that exist to benefit from a reduction in the domestic costs arising from the export-import process. Subsequently, an extended gravity model will be estimated for Chile's bilateral foreign trade flows with 89 countries, to measure the effect of trade facilitation during the period analysed. This estimation will use static panel data with fixed, random and dynamic effects.
Recently, there has been an increase in the number of articles in which the gravity model is applied to determine export behaviour, which, directly and significantly, include Chile or the Southern Cone countries, the Southern Common Market (MERCOSUR) or the Andean Community (CAN) (Durso and Ochoa, 2003; Giacalone, 2003; Kamil and Ons, 2003; Martínez-Zarzoso and Nowak-Lehmann, 2003; Nicita, Olarreaga and Soloaga, 2003; Vallejo and Aguilar, 2004; Cárdenas and García, 2004; Lewer and Sáenz, 2004; Martínez-Zarzoso and Suárez-Burguet, 2004; Lara and Soloaga, 2005; López and Fernando, 2005; Sandberg, Seale and Taylor, 2006; Sá Porto and Azzoni, 2007; Serrano and Pinilla, 2008; Valenzuela-Klagges, 2011; Ramos-Martínez and others, 2012; Álvarez, Fischer and Natera, 2013; Florensa and others, 2013; Bacaria-Colom, Osorio-Caballero and Artal-Tur, 2013; Hernández, 2014; Valenzuela-Klagges and Espinoza-Brito, 2015) . Several of these studies use cross -section data to apply this model; but nowadays there is a tendency to estimate the gravity model using static and panel data with fixed or random effects Burnquist, 2011, and Sant' Anna and De Souza, 2014) and dynamic effects. Nonetheless, there are still few studies that aim to determine the effects of trade facilitation on South American trade, and there are no published studies for the specific case of Chile.
The aim of this study is to contribute to scientific debate by considering current problems in Latin America (World Bank, 2013a and 2013b) . The main results confirm that the estimation of static panel data with random and dynamic effects with two lags in the dependent export variable is what best describes Chilean export and import behaviour; and it shows that per-container exports costs have a negative effect on this trade flow.
II. Trade facilitation and the south american reality
According to Izam (2001) , trade facilitation affects a wide variety of fields concerned with international transactions in goods or services, and to the movement of capital and business persons. It covers issues such as customs procedures, technical and quality standards, sanitary and phytosanitary measures, transport (land, air, sea, lake, river and rail), customs valuation, infrastructure, intellectual property, trade-related services, taxation, rules of origin, freedom of transit, electronic transmission of trade data, attention provided to business personnel and passengers, customs procedures, transparency, control and simplification, electronic commerce, payment services and insurance on international transactions, and also tariff and non-tariff issues. Moreover, by relating trade facilitation to the modernization of customs and government agencies involved in border inspection, Echeverría (2007) extends the list by adding public-private partnerships, rapid access to information, efficient and integrated transport, and short and agile procedures.
Based on these thematic areas of trade facilitation, recent studies include Wilson, Otsuki and Man (2004) ; Shepherd and Wilson (2006) ; Helble, Shepherd and Wilson (2007) ; Márquez-Ramos and others (2007); Iwanow and Kirkpatrick (2009); Hesketh (2010); DjanKov, Freund and Pham (2010) ; Márquez-Ramos and others (2011); Zamora and Sierens (2014) ; Ueki (2015) and Shepherd (2016) . These can be subdivided according to the following topics of study:
•
Road access routes and minimum connection distance. Shepherd and Wilson (2006) present a database corresponding to 138 cities in 27 countries in Europe and Central Asia. They show that the quality of road networks positively affects intraregional trade flows and that improving them could increase trade by 50%.
• Costs of maritime transport and logistics services. others (2007 and show that a reduction in freight costs and low freight rates can boost exports. They also note that, the larger the size of a port, the lower the cost of freight; and, the larger the number of shipping lines that compete on a given route, the lower are freight charges. The study by Zamora and Sierens (2014) review customs, international transport and logistics services, and find that these three variables directly and significantly affect the logistical competitiveness of international trade.
• Tariff reduction. Hesketh (2010) suggests that a reduction in tariffs and non-tariff barriers to world trade may encourage greater use of low-carbon energy technology.
• Technology use. DjanKov, Freund and Pham (2010) ; Helble, Shepherd and Wilson (2007) , and Wilson, Otsuki and Man (2004) consider the index of the availability of e-government services.
• Trade barriers generally. Ueki (2015) analyses the impact of trade costs on the propensity to export and the intensity of firms in Southeast Asia and Latin America. It uses World Bank enterprise surveys and concludes that trade barriers do not significantly affect the export intensity of the firms in question.
Since 2014, progress has been made in global trade facilitation with the signing of the Trade Facilitation Agreement by the member countries of the World Trade Organization (WTO). Moreover, Shepherd (2016) notes that the Asia-Pacific Economic Cooperation Forum (APEC) continues to focus on trade facilitation and suggests analysing countries that have achieved a sharp reduction in international transaction costs, such as Taiwan Province of China. The author identifies three general areas for improving trade facilitation in APEC-member countries: physical connectedness, institutional connectedness and connectedness among peoples. Table 1 lists ten articles that describe the reality of Latin America and the Caribbean in recent years. Of these, nine highlight excessive documentation and inefficient customs procedures; eight suggest the need to renew and expand port, land and road infrastructure in general; four analyse public management and the need to introduce modernizing reforms that guarantee trade facilitation without undermining security; three raise concerns about the number of days of paperwork or shipment delays needed to export two highlight the need to implement information technologies; and one considers private management. There are no commercial facilitation studies focusing on Chile.
A total of 104 countries that have maintained export and import flows with Chile continuously throughout 2006-2014 were selected for analysis. Of these 33 belong to Europe, 18 to Africa, 15 to Asia, 13 to the Middle East, 13 to North America and the Caribbean, 9 to South America and 3 to Oceania. In 2010, these 104 countries required an average of seven documents to import (see figure 1, which display 132 countries, including the 104 covered by this study). Chile was below the average, with six documents. Countries requiring fewer import-export documents include France, with two, Sweden and the Republic of Korea, with three, and Canada, with four. Cameroon and Kazakhstan (12), Russia (11), and Cambodia, Laos, Mozambique, Paraguay and Puerto Rico (10) are the countries that required the most import documents (World Bank, undated). Between 2012 and 2014, Chile has led the way in South America by cutting the number of required export documents to five. In contrast, the Bolivarian Republic of Venezuela and Paraguay both require nine. The following problems are highlighted: excessive time and inspections needed to obtain special permits, limited institutional support, problems in the training of customs personnel, excessive procedures and systems, and infrastructure shortcomings. As part of the improvement actions, emphasis is placed on the need to implement electronic transmission systems and review procedures to simplify bureaucracy. In addition, recommendations are made to strengthen the institutions supporting MSMEs.
Barbero 2010 South America
Priority actions are identified to improve trade facilitation: increase the provision of basic infrastructure and infrastructure services targeted more directly on logistics; improve services provided by exclusively the State, particularly customs and para-customs management; improve the performance of private companies, including training for smaller firms, and promote quality policies in logistics performance.
Stark 2011 El Salvador and Guatemala
This study highlights the need to formulate a strategy of international engagement that affords consistency to programmes and actions within a long-term country vision, shared by the main national actors. This strategy must be based on innovation and the permanent creation of new and quality goods and services, as well as productivity growth. Trade facilitation measures need to be included in these processes.
Fuentes and Del Castillo 2012 Mexico
The results show that the proposed tariff reduction policy does not have a significant effect on economic growth or on the distribution of income across social groups. The tariff reduction policy only implies a change in the components of the trade balance and in the composition of employment.
Cordero 2014 CARICOM and Central America
Complementarity between Central America and the Caribbean Community (CARICOM) is feasible thanks to productive specialization; but access routes need to be created to maintain competitiveness. It is also necessary to increase trade facilitation to reduce the costs and time of import-export processes.
Cortes 2014 Colombia
Colombia is not a trade-competitive country because of its obsolete logistics organization, mainly in aspects related to infrastructure, traceability, the customs regime, corruption and security, which increases export costs.
Source: Prepared by the authors.
In the 104 countries selected for this study, the average cost of exporting a container was US$ 1,092.00 in 2010 (see figure 2). Chile was below the average, with a cost of US$ 745. Asian countries are among those with the lowest per-container export cost, especially Singapore (US$ 456), Malaysia (US$ 450) and China (US$ 500), while the countries with the highest per-container export cost are Kazakhstan (US$ 3,005), Zambia (US$ 2,664) and the Bolivarian Republic of Venezuela (US$ 2,590). In 2013 and 2014, the per-container cost in Singapore was further reduced to US$ 440, while the Bolivarian Republic of Venezuela and Zambia saw considerable increases to US$ 3,490 and US$ 6,369, respectively. This reality of Chilean foreign trade, which is characterized by the extraction of natural resources for export mainly to China and other Asian countries, is replicated elsewhere in Latin America. Dingemans and Ross (2012) show that export growth in the Latin American countries has partly occurred on the intensive margin rather than extensively; so expansion towards new products and trade partners has been limited. Meller, Poniachik and Zenteno (2012) show that the international commodity price boom in 2011 and 2012 brought significant benefits to Latin American countries, however; and in relation to China: "The large increase in the commodity share" in the Latin American export basket has aroused fears of a return of the "natural resource curse" (Meller, Poniachik and Zenteno, 2012, p. 2 ).
III. Characteristics of the chilean export basket
An analysis of the reality of Latin American countries, including Chile, shows that the extractive model used to participate in world trade has led to the exhaustion of economic growth and social development.
IV. Model specification
This research builds an extended gravity model, using pool and static panel data with fixed, random and dynamic effects (Arellano-Bond and Arellano-Blundell), to analyse the effects of trade facilitation on Chilean exports between 2006 and 2014. The first authors to use the gravity model to analyse international trade were Tinbergen (1962) , Pöyhönen (1963) and Linnemann (1966) . In the studies by Anderson (1979 ), Bergstrand (1985 and Helpman and Krugman (1985) , gravity equations were derived from international trade models based on product differentiation and increasing returns to scale; and rigorous theoretical support was provided. Mátyás (1997) , Cheng and Wall (1999) , Bayoumi and Eichengreen (1998) , Breuss and Egger (1999) and Egger (2000) provide econometric specifications. In recent decades, the gravity model has been one of the most widely used to analyse international trade, migration or foreign investment flows, due to their properties, their theoretical and empirical support, and their flexibility and adaptability to different regional realities or to that of a particular country.
For this study, the extended linear gravity model will be specified by the following equation expressed in natural logarithm form:
( 1) where: 2 i, j and t represent the exporting country, importing country and year, respectively; E ij represents the export flow from country i to j; Y i, j denote the real GNP of country i and j, respectively; Arancel i , Arancel j represent the weighted average applied tariff rates of country i and j (in percentages);
D ij is the geographical distance between the capitals of countries i and j in kilometres;
Doce is the number of documents required by the exporting country for an export; Doci is the number of documents required by the importing country for an import;
Cose represents the per-container export cost, in dollars;
Cosi represents the per-container import cost, in dollars; TCE i denotes the exporting country's effective exchange rate.
In addition, equation (1) includes dummy variables represented by which assume the value 1 in the the event in question occurs or 0 otherwise. The individual dummies variables are as follows:
common border between country i and country j;
IC ij : common language between country i and country j; Theoretically, the larger the real GNPs of the exporting and importing countries, the stronger the gravitational attraction between them; in contrast the greater the geographical distance, the less the attraction. The number of documents required to export and import, in conjunction with the per-container cost of exports and imports and tariff rates, are used to represent trade facilitation and quantify its effects on Chilean foreign trade. Chile's trade accords, along with its free trade agreements with the member countries of NAFTA, MERCOSUR, the EU and China, will make it possible to assess whether these agreements facilitate bilateral trade.
The exporter's effective exchange rate is included as a variable in the gravity equation to determine its potential impact on export volumes. According to Bernat (2015) , to the extent that the cost structure of a country's production is light in non-tradable inputs, movements in the real exchange rate can be expected to have little influence on most of that country's exports.
A dummy variable representing a common border seeks to distinguish the border effects of trade with neighbouring countries from the rest of Chile's bilateral trade. This variable will also measure the majority use of land transport with these countries. Time dummy variables are included to capture temporary effects and events characteristic of those years, such as the subprime mortgage crisis in 2009 and the fall in copper prices in 2013 and 2014. This study will include 89 countries that trade with Chile, classified by geographical area, as follows: 31 countries from Europe; 10 from Africa; 15 from Asia; 7 from the Middle East; 2 from North America; 11 from Central America and the Caribbean; 11 from South America, and 2 from Oceania. These countries accounted for 91% of Chile's export destinations during the study period. A few countries have been excluded owing to the small volume or absence of trade for one or more consecutive years in that period. The total number of observations per year is 178, making a total of 1,602 observations.
Since a large sample of countries and years is generally used when applying a gravity model, some observations of the endogenous variables (such as export, import or total trade) have a zero value. To address the problem of zero observations in trade, Piani and Kume (2000) , Zago de Azevedo (2001) and Wall (2003) have replaced them by small values (0.001) in the dependent variable (amount exported by the trading partners); and Eichengreen and Irwin (1998) and Wall (2003) have added 1 to all observations. Nonetheless, Santos-Silva and Tenreyro (2006) draw attention to a problem related to the analogy between Newtonian gravity and trade, since the gravitational force may be very small, but it is never 0; yet trade between several pairs of countries can indeed post zero values. An additional problem is the use of logarithms in the linear form of the gravity equation. Faced with this problem and the methods available to address it, the authors suggest that adding 1 to the dependent variable or using a Tobit estimator can produce inconsistent estimators.
In this study, one of the recommendations made by Santos-Silva and Tenreyro (2006) was followed, and it was decided to use a sample of countries whose flow of bilateral trade with Chile did not record zero observations in the study period. For this, the export and import amounts were reviewed in detail and not in thousands of dollars; and trading partner countries with zero in the dependent variable, in one or more years, were excluded. Accordingly the sample was determined by 89 countries covering 91% of the total amount exported by Chile during the period under study. Equation (1) will be estimated using static panel data with random effects, where the intercept of the regression will be random (β 0 ) and defined as β 0 = β + u 1 . In other words, instead of considering β as a fixed intercept, it is projected as a random variable with mean value β and a random deviation from the mean.
Equation (1) is adapted for estimation with fixed effects panel data, to give equation (2), in which all the fixed variables that are maintained throughout the study period are excluded. This estimate makes it possible to observe intersections of all pairs of trade partners, discarding a shared constant. (2) where β ijt is a fixed number for each pair of trading partners.
Given the potential endogeneity of the phenomenon being studied, it is advisable to use panel data with dynamic effects. Arellano and Bover (1990) argue that one of the ways in which using a panel is positive and decisive with respect to a cross-sectional sample is the possibility of modelling dynamic responses with microdata: equations can be specified with lagged endogenous and exogenous variables, thereby making it possible to explain adjustment processes (Arellano and Bover, 1990, p. 5) .
Equation (1) is adapted to perform the estimation with dynamic panel data (equation (3)).
( 3) where E ijt-1 represents the first lag of the dependent variable and E ijt-2 denotes the flow of exports from country i to country j. This equation will be estimated using the Arellano-Bond and Arellano-Blundell techniques. Table 4 shows the results obtained using static panel data with random and fixed effects (equations (1) and (2), respectively), and with dynamic effects (equation (3), Arellano-Bond and Arellano-Blundell) . The Hausman test is applied to observe the differences between the fixed and random effects coefficients, and Prob> χ 2 = 0.051 is obtained. This confirms that the random effects method is superior to the fixed effects method in explaining Chilean exports of manufactured goods to the countries in the sample. Nonetheless, the coefficient of determination obtained in the estimation with random effects (0.77) is quite high. The Durbin, Wu and Hausman test detected endogeneity, so it is better to use the dynamic panel.
V. Results

Table 4
Results of the estimation of equations (1), (2) Source: Prepared by the authors. Note 1: Values corrected for heteroscedasticity. Note 2: Significance level: *** = 0% error; ** = 0% < P ≤ 2.5%; * = 2.5% < P ≤ 5%. Note 3: Standard errors in parentheses. Table 4 reports the results obtained when estimating equation 3 for panel data with dynamic effects and two lags of the dependent variable, using the Arellano-Bond and Arellano-Blundell techniques. The coefficients estimated through panel data with dynamic effects (equation (3), table 4) show that endogeneity decreases and is consistent with the relevant theory. The results indicate that the first lag of the dependent variable is positive and significant, while the second lag is negative and significant.
The estimates through random and dynamic effects (Arellano-Bond and Arellano-Blundell) show that the coefficient of the exporting country's real GNP is positive and significant, while the coefficient on export costs is negative and significant.
The dynamic effect using the Arellano-Blundell technique significantly reduces endogeneity. The NAFTA-Chile agreement is seen to positively affect Chile's bilateral trade, while the agreement between MERCOSUR and Chile has negative effects. The subprime mortgage crisis is shown to have had a negative effect on Chile's bilateral trade. There is no significant effect from the variables representing the number of export and import documents required, import costs, tariffs in the exporting and importing countries, the effective exchange rate, a common border, a common language, the China-Chile agreement, the EU-Chile agreement, and the dummy time variables for . CEPAL Review N° 124 • April 2018 
VI. Conclusions and recommendations
As Chile is embedded in the Latin American reality, the effects of trade facilitation on its exports and imports in 2006-2014 were analysed by firstly reviewing case studies and evidence on trade facilitation in Latin American countries, including Chile, and comparing with countries from other continents. Statistical data on trade facilitation in Chile and its main trading partners were then analysed in terms of the documents required to import and export, per-container export and import costs, and maximum applied tariff rates. The Chilean export basket and its implications were also analysed. Lastly, a gravity model was specified and applied using panel data to measure the effects of trade facilitation on Chile's exports.
Studies focused on Latin America highlight excessive export and import documentation, the high costs involved in exporting a container, the inefficiency of logistics services and customs procedures, inadequate port infrastructure and the ponderous response of public institutions in general, which affect the price of the exported good and undermine competitiveness in the destination country. Evidence from recent years shows a gradual increase in per-container export costs in Latin America, mainly in the Bolivarian Republic of Venezuela, Brazil and Colombia. In contrast, Chile and Peru are recognized as the only countries in which low export costs per-container have been maintained. Nonetheless, while these are below the world average, they are still twice those observed in Asian countries.
This reality calls for reforms to rationalize customs procedures and target public and private investment on projects that increase or improve port, land and road infrastructure to enhance the region's comparative advantages and improve its competitiveness. This would generate increased exports of traditional and non-traditional goods in South America. Based on the evidence reported by Iwanow and Kirkpatrick (2007) , Jean-François and others (2007) and Zaki (2015) , reducing bureaucracy and levels of perceived corruption, in conjunction with the use technological tools, would reduce the time it takes to import and export, particularly the number of days' bureaucracy in Latin America. This would lower per-container export costs and enhance the competitiveness of regional exports. Several studies, such as Márquez-Ramos and others (2007 and 2011) , which focus on the cases of Spain and Latin America, argue that reducing per-container export costs and freight charges in the transportation chain helps to boost volumes exported.
Chile's exports remain relatively undiversified, in terms of both the goods exported and the destination markets. Heavy dependence on copper and its derivatives, as the main and predominant export products, constitutes a potential vulnerability in trade and the national economy that needs to be addressed in the short term. This dependence probably discourages the application of trade facilitation measures, which hinders the diversification of exportable goods and also conditions export behaviour in the subsequent year. Several studies (Wilson, 2007; Moreira and others, 2013, for example) show that the lower the export costs, the greater the production of manufactured goods, and this evidence should be included in the debate on Chile's public policies and economic sectors which aim to promote exports with greater technological content.
When estimating the gravity model using static panel data with fixed and random effects, the results confirm that it is preferable to do the calculation using panel data with random and dynamic effects with two lags in the dependent variable, although the estimation using dynamic panel data (Arellano-Blundell) best describes Chilean export behaviour and is consistent with the evidence and theories that have been put forward on trade facilitation. These results reveal the following:
• The greater the previous year's exports, the smaller the exports of two years earlier. This indicates that Chile's export and import behaviour is dynamic and fluctuating, with negative effects every two years, but with an upward trend. Another finding is that, the higher the real GNP of the exporting country and the lower the per-container export cost, the greater the trade flow between Chile and its trading partners. The coefficient representing the impact of the per-container export cost is larger than the coefficients on the lagged variables and the exporting country's real GNP. Accordingly, the per-container export cost needs to be reduced to facilitate Chile's trade. This means confronting the reality of Chilean ports and investing in infrastructure and port capacity, which are very limited, improving logistics services, carrying out infrastructure projects that optimize land and highway connections, and cutting waiting times in ports and in public and private warehouses.
• The average tariff rates of the importing and exporting countries do not affect the trade flow between Chile and the sample countries. A possible explanation for this is that Chile's weighted-average tariff has been declining and was already very low during the study period. According to data from the Santiago Chamber of Commerce (CCS, 2016), Chile's effective import tariff dropped from 8% to 2.1% between 1999 and 2004, and then to 1.2% in 2009, where it has remained until 2015.
• The Free Trade Agreement (FTA) signed between the NAFTA member countries and Chile has facilitated trade, while the economic complementation agreement with MERCOSUR member countries has been negative for the trade flow between Chile and those countries. The other agreements, such as those concluded with China and the EU, do not show significant effects during the period analysed. These results show the importance of the FTAs signed with NAFTA members, the first of which was Canada (1996) , then Mexico (1998) and, lastly, the United States (2003) . This suggests that the recent Pacific Alliance formed by Chile, Colombia, Mexico and Peru could facilitate Chilean foreign trade in the coming decades. In contrast, the integration of Chile with the member countries of MERCOSUR is becoming counterproductive for Chile's bilateral trade. According to García (2013) , the Pacific Alliance can be seen as a new stage of Latin American integration, which is departing from models that are more ideological than integrationist and characteristically closed, as is the case of MERCOSUR. The lack of significance of the coefficient on the China-Chile FTA may reflect the fact that it is a recent agreement, only signed in October 2006, so its effect on bilateral trade cannot yet be discerned empirically. It may also be because copper and its derivatives are Chile's main export to China, so it would not be the agreement that deviates or creates trade, but the exporting country's GNP, which in this study displays a positive and significant coefficient.
• The variables representing geographical distance, common border and common language do not influence the Chilean export-import process, probably because Chile's export-import trade is concentrated in Asian countries, which implies a great geographical distance and different languages.
• The real effective exchange rate of the exporting country appears not to be significant, which confirms that Chilean exports are not based on technological intensity but on natural resource extraction. This result is consistent with the claim made in Bernat (2015) .
• The subprime mortgage crisis had a negative effect on Chile's bilateral trade, thereby confirming the vulnerability of the country's exports, especially owing to the reliance on copper and its derivatives.
Although the variable representing the number of documents required to import and export did not prove significant in the estimated model, their number should be reduced further, to increase the provision of basic infrastructure and infrastructure services, as suggested by Barbero (2010) , with the aim of reducing per-container export costs, increasing public funds and encouraging private investments that upgrade the quality of domestic and international road networks.
Chilean ports need to be expanded to reduce freight costs, as proposed by Márquez-Ramos and others (2011); and, according to Salgado and Cea (2012) , the ports of Iquique, San Vicente and Valparaíso need strengthening since they provide exporters with greater access to logistics chains better suited to their products. Feasibility studies should be performed for new port projects, since the southern ports are easier to access from the sea and could attract more shipping lines to that area.
Lastly, medium-term planning should be designed to guarantee the national overland connection (especially railways), review the staffing of customs services, and consider programmes of training and support for public-and private-sector personnel involved in the logistics process, while promoting quality policies on logistical performance.
